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more recently. Although electrophoretic analysis of the serum proteins is the most accurate quantitative measure of an increase in serum gamma globulin, its use is limited to a few large medical centers.
The widespread use of the serum colloidal gold test has been limited by the basic difficulty of adjusting the pH of commercial colloidal gold solutions. The purpose of this report is to present the details of an improved method of adjustment of commercial Lange's colloidal gold solution*, and to review the method of performing the test which is a slight modification of that described by Maclagan. The adjustment of the commercial colloidal gold solution should be made every two weeks.
Method of Performing the Serum Colloidal Gold Test
When the optimal quantity of 1 per cent acetic acid per milliliter of colloidal gold solution has been determined by the above procedure, seven test tubes are set up for each sample of serum to be examined, including a known normal serum and a known positive serum, if available, as a control. Barbital buffer is added to the first six tubes: 0.36 ml. to tube 7, and 0.2 ml. to each of tubes 2 through 6. Into the seventh tube pipet 0.34 ml. of 1 per cent sodium chloride solution. To tube 7, add 0.04 ml. of the serum to be tested; mix the contents; and transfer 0.02 ml. of the mixture to tube 2. Then mix the contents of tube 2 and transfer 0.2 ml. of the mixture to tube 3. This procedure is followed through tube 6, from which 0.2 ml. of the mixture is discarded. No serum is added to tube 7.
The corrected colloidal gold solution is prepared only immediately before it is to be used. Two large test tubes are employed: the required amount of colloidal gold solution is measured into one tube, and the estimated appropriate quantity of acetic acid is delivered to the bottom of the other. The contents of the two tubes are rapidly mixed by pouring the colloidal gold solution into the acid and then pouring that mixture back into the first tube. One ml. of this mixture is then added to each of the above-mentioned seven tubes; the contents of each tube is shaken and allowed to stand at room temperature overnight. The results of the test are then read.
Example. If four samples of serum are to be examined, 28 test tubes and 28 ml. of colloidal gold solution are required. However, to compensate for an expected loss of small amounts of the colloidal gold solution during such procedures as transference, 30 ml. of the solution is prepared. If the optimal quantity of 1 per cent acetic acid solution has been found to be 0.0075 ml. per ml. of gold solution, 0.22 ml. of 1 per cent acetic acid solution is needed: 30x0.0075 = 0.22. The procedure, as described above, entails delivering 0.22 ml. of acid into one large test tube, and then rather rapidly adding 30 ml. of Lange's colloidal gold solution to it. gold solution, because of the well-established fact that a ratio of 1.7 to 5 of 1 per cent sodium chloride solution to Lange's colloidal gold solution will completely reduce the latter.
An abnormal serum colloidal gold curve is obtained when there is complete reduction in the first two tubes and at least a slight reduction in the third tube (551000 to 555555), because of elevated gamma globulin. The remaining three tubes usually become progressively nonreactive.
Comment
The above-described methods of adjusting the commercial colloidal gold solution and of performing the test have made the serum colloidal gold test a useful aid in the diagnosis of struma lymphomatosa. The accuracy of evaluation has been increased by comparing results with a control sample of normal serum in which the gamma globulin value is known to be near 0.80 gm. per 100 ml. (normal 0.60 to 0.91 gm. per 100 ml.) as determined by electrophoretic protein analysis. The performance of the test on known normal serum as well as on suspected abnormal serums provides an additional check on the method.
The value of the test is confirmed by the recent report of Skillern and associates 3 which states that of 26 patients having struma lymphomatosa, 22 had an increased level of gamma globulin; and of the 22 patients, 21 had an abnormal serum colloidal gold test. Many other diseases that cause an elevated gamma globulin also will result in an abnormal colloidal gold test. Thus, the value of the test is limited by its nonspecificity and the result should be correlated with other clinical and laboratory findings. The elevation of the serum gamma globulin in struma lymphomatosa was first reported by Fromm and associates. 8a > b The pathologic physiology of this increased gamma globulin in struma lymphomatosa is unknown. We at first thought that it might be due to the effects of thyroxine deficiency, but its absence in 80 to 90 per cent of patients with primary hypothyroidism without goiter is somewhat against this, as also suggested by Luxton and Cooke. 6 Owen and McConahey 9 have reported that the abnormal hormone known to be secreted by the thyroid in struma lymphomatosa has all the properties of thyroglobulin. Whether the breakdown of this continuously secreted thyroglobulin is responsible for the elevated gamma globulin is in the realm of further speculation at present.
Summary
An improved method of adjusting commercial colloidal gold solution (Lange's) using known normal and abnormal serums is presented and a modification of the method of performing the serum colloidal gold test is described. The test is a simple, inexpensive diagnostic aid whereby an increase in serum gamma globulin is qualitatively measured. The test in our institution has been useful, but is not as accurate as the more difficult Tiselius electrophoretic serum protein determination as an aid in differential diagnosis of struma lymphomatosa.
